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Abstract 
 
Metals are found in higher sediment concentrations than in water. Water, more or less, acts as a medium for 
transporting the elements and therefore the metals have a reduced retention time in the aqueous environment. This depends 
on the type of metal. The sampling was done to identify how the Pb concentration changes depending on the impact of 
the contamination sources. According to the present experiment, we have highlighted the Pb concentrations on the basis 
of which the level of contamination was established, which was subsequently confirmed and justified by the loading of 
these parameters in the sediment. The highest concentrations in the sediment were recorded for Pb in section 2 
downstream of mine water discharge in the Lapus river, the contamination tendency being transferred to section 4. The 
assessment of the level of sediment contamination was made in correlation with transport aspects alluvial, hydrology and 
river morphology. 
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1. Introduction 
 
Physico-chemical and bio-chemical 
conditions in the aquatic environment and sediment 
determine processes by which metals bind to reactive 
compounds in sediments and thus mobilize and 
become potentially bio-available. Mobilization of 
sediment metals is conditioned by pH and redox 
potential. Changing the redox potential involves 
changes in the binding form of the heavy metals in 
the form of particles.  
In poorly buffered sediments, this can lead to 
a distinct decrease in pH value which consequently 
increases the mobility of most metals. When the pH 
decreases around 3-4 units, the redox potential 
increases [1, 4]. 
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According to the studies, the metals are 
grouped into weak acceptors and strong acceptors at 
the base of their formation as stable compounds, 
cadmium is part of the group of weak acceptors, 
while nickel and lead in the group of intermediate 
acceptors, explaining that while strong acceptors are 
characterized by low polarizability, low 
electronegativity and high oxidation state, weak 
acceptors have opposite characteristics [3]. 
Soil and sediments are considered as 
collectors of metals and as a result they accumulate 
in high concentrations. Metals are found in higher 
sediment concentrations than in water.  
Water, more or less, acts as a medium for 
transporting the elements and therefore the metals 
have a reduced retention time in the aqueous 
environment. This depends on the type of metal: Pb 
has a very short retention time in water while for Zn 
it is longer.  
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Retention time can influence that part of the 
plant that takes the metals as well as the distribution 
within the plant [2]. 
 The takeover of the metals by the plant is not 
linear in correlation with the increase in 
concentration. Take-up efficiency or storage factor is 
higher at extremely low concentrations. Increasing 
the pH in the aqueous medium increases the take-up 
of the metals in the plants but in the sediment the 
increase of the pH causes the decrease of the metals 
take-up [4]. 
The upper part of the Lapus river basin, 
between Baiut and downstream of the Bloaja Avarii 
tailings pond, was taken into consideration, because 
in this section the impact of the mining activity in 
terms of its history for the period 2012-2015 was the 
most relevant in two monitoring sections, the White 
Black Spring and the Romanian Lapus. This 
experiment was carried out between September 2016 
and September 2017. 
This study aimed at identifying the 
accumulations of lead in the sediments collected at 
the level of the experimental site between 2016 and 
2017 on four sampling sections. 
 
2. Material and Method 
 
The sampling was carried out in accordance 
with SR EN ISO / DIS 11466: 1994- Soil Quality. 
Mineralization of rocks and SR EN ISO 11464: 1992 
- Soil quality. Sample preparation for physico-
chemical analysis. 
The sampling was done to identify how the 
Pb concentration changes depending on the impact of 
the contamination sources. 
Samples were harvested from the surface of 
the sedimentary layer in each sampling section using 
sampling as a sampling procedure with a mesh size 
of 0.5 micrograms, which allowed only the coarse 
separation of the fraction. 
Determination of Pb content in sediments was 
carried out in the Water Quality Regional Laboratory 
of the Somes Tisa Water Basin Administration. 
 
3. Results and Discussions 
 
Lead is mobilized by acidity that results from 
watering galene or other sulphurous minerals, but its 
mobility is restricted by sorption on organic matter, 
iron and magnesium oxides, and low solubility 
mineral formations. Otherwise, lead is more soluble 
in non-alkaline soils below pH 5.2, being adsorbed 
by iron oxides in combination with Cu and Zn does 
not actually migrate into the underground. 
Mining generates lead inorganic compounds. 
Both organic and inorganic forms put at risk the 
health of the environment and of any form of life. 
Inorganic lead compounds (sulphides, carbonates and 
sulphates) are present in the sediment but have low 
solubility in surface waters.  
Lead mobility in sediments under normal 
environmental conditions is not too high, but can 
become slightly more soluble under moderate 
acidity.  
High concentrations of Pb are found in the 
existing sediment in mining sites affected by 
historical pollution.  
The solubility of the lead is little affected by 
the redox potential.Under reduced alkalinity, the 
dissolved lead concentration can be significantly 
increased. 
Lead is tightly bound to mineral sulphides 
under conditions of strong reduction by precipitating 
sulphurous minerals and skin with insoluble organic 
substances and is highly effective immobilized by 
iron oxide precipitates in well oxidized conditions.  
For the studied area, each sampling 
campaign had its peculiarities in terms of Pb's 
mobility behavior.  
The highest lead concentrations reported in 
the reference, but also at the concentrations measured 
in the monitoring sections, were recorded in sections 
2, 3 and 4 of the first campaign with a maximum of 
670.69 mg/kg SU in section 2, downstream of the 
mine discharge into the Lapus river (Fig. 1, Table 1).  
The Igeo geoaccumulation index in relation 
to the Pb sediment pollution intensity for this section 
is higher than 5 (10.51), indicating that the pollution 
is severe.  
Within the same limits is also kept in sections 
3 and 4. 
As presented above, the pH measured at the 
time of picking up in the sections downstream of 
mine water entry ranged from 3-4, when the lead 
concentration became significantly increased, with 
evidence of the measured concentrations.  
The first of the three campaigns was the most 
deficient in terms of low-flow hydrological 
conditions on the Lapus River, which was also 
recorded almost year-round, so the dilution of the 
pollutants was limited and the sediment as a collector 
contaminants responded accordingly. 
The 2nd campaign was carried out under 
improved hydrometeorological conditions, as the 
lead concentrations were lower, according to the 
geoaccumulation index, the intensity of the pollution 
being moderate. 
As for lead, the concentrations measured in the 
reference area, in all three campaigns, indicate its 
presence in the geological substrate in high 
concentrations. Also, every moment of impact is 
taken up by the sediment that reflects the mobility of 
lead very well according to the environmental 
conditions. 
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Figure 1. The evolution of the Pb concentrations (mg/kg) in sediment samples harvested from the 
experimental site, during 2016 - 2017 
 
 
 
Table 1. Pb (mg/kg) concentration according to sediment harvesting parameter 
 
 
Using the classification according to the 
geoaccumulation index, the intensity of the heavy 
metal pollution of the Lapus river sediment in the 
studied area has the following relative order: Pb >> 
Cd> Ni. Moreover, Lapus river sediments have such 
levels of Pb, Cd and Ni concentrations that they can 
be detrimental to aquatic biota. Resuspension of the 
sediment under increased flow conditions or as a 
result of the intake of mine water or tailings and traps 
on the pond, will remodel the oxidized metals 
particles and thus become potentially available to the 
biota [2]. 
1
10
100
1000
10000
raul Lapus, amonte loc. Baiut raul Lapus, aval galerie mina raul Lapus, aval iaz Bloaja
Avarii
raul Lapus, aval 2 km iaz
Bloaja Avarii
Pb mg/kg
septembrie
2016
Pb mg/kg
mai
2017
Pb mg/kg
septembrie
2017
Issue 
Pb mg/kg 
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Pb, mg/kg 
May 2017 
Pb, mg/kg 
 September  2017 
Lapus River, upstream  Baiut 42.54 88 138 
Lapus River, upstream mine gallery 670.69 306 377.4 
Lapus River, downstream Bloaja Avarii pool 651.79 151.3 491.1 
Lapus River,2 km doenstream Bloaja Avarii pool 618.17 82.44 305 
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4. Conclusion   
 
According to the present experiment, we 
have highlighted the Pb concentrations on the basis 
of which the level of contamination was established, 
which was subsequently confirmed and justified by 
the loading of these parameters in the sediment.  
The highest concentrations in the sediment 
were recorded for lead in section 2, downstream of 
the mine water discharge in the Lapus River, the 
contamination tendency being transferred to the 
section 4.  
The assessment of the level of sediment 
contamination was made in correlation with transport 
aspects alluvial, hydrology and river morphology. 
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